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NATIONAL

FOREWORD

This Indian Standard ( Part 5 ) which is identical with IEC Pub 617-5 ( 1983 ) `Graphical symbols for diagrams - Part 5 : hemiconductors and electron tubes', issued by the International Electrotechnical Commission ( IEC ), was adopted by the Bureau of Indian Standards on the recommendation of the Basic Standards on Electronics and Telecommunication Sectional Committee ( LTD 1 ) and approval of the Electronics and Telecommunication Division Council. The text of IEC Standard has been approved as suitable for publication as Indian Standard Certain terminology and conventions are however not identical with those without deviations. Attention is especially drawn to the following: used in Indian Standards. Wherever the words `International be read as `Indian Standard'. Standard' appear referring to this standard, they should

This standard is the fifth part of the series on Indian Standards on graphical symbols for diagrams. Other parts are as follows: Part 1 General information Part 2 Symbol elements, qualifying symbols and other symbols having general application Part 3 Conductors and connecting devices Part 4 Passive components Part 6 Production and conversion of electrical energy Part 7 Switch gear, control gear and productive devices Part 8 Measuring instruments, lamps and signalling devices : switching and peripheral equipment Part 9 Telecommunications Part 10 Telecommunications : transmission Part 11 Architectural and topographical installation and diagrams Part 12 Binary logic elements Part 13 Analogue elements Only the English language text in the International it in this Indian Standard. Standard has been retained while adopting
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Indian Standard

GRAPHICAL SYMBOLS FOR,DIAGRAMS IN THE FIELD OF ELECTROTECHNOLOGY'
PART 5 SEMICONDUCTORS
CHAPTER

AND

ELECTRON
DEVICES

TUBES

I: SEMICONDUCTOH ISYMBOL

SECTION
NO.

ELEMENTS
Description

Symbol

05-01-01 T

Semiconductor The horizontal vertical

region with one ohmic connection line is the semiconductor region and

I

line is the ohmic connection

05-01-02

Form

1

Semiconductor region with several ohmic conncctiot shown with examples with two ohmic connections

t

05-01-03

Form

2 f

05-4JlW

Form 3 l-T

05-01-05 l-T

Conduction

channel

for depletion

type devices

05-01-06

7-r
Preferred form m

Conduction

channel for enhanccmrnt

devices

05-01-07

Rectifying

junction

05-01-08

Other

form i

Junction which influences a semiconductor layer means of an electric field, for example in a junction fit effect transistor P-region which influences an N-layer

05-01:09

05-01-10

N-region

which influences

a P-layer

1
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No.

Symbol Indication insulated N-type

Descriptiod of the conductivity type of the channel for (IGFET) shown for a deple-

gate field effect transistors

channel on P-type substrate,

tion type IGFET P-type channel on an N-type substrate, shown for an

enhancement

type IGFET

Insulated

gate with multiple gates, see symbol

Note. - For an example 05-05-17.

Emitter

on a region of dissimilar

conductivity

type

The slanting line with arrow represents

the emitter

P emitter

on N region

Several P emitters

on N region

N emitter

on P region

Several N emitters on P region

f-6
05-01-18 05-01-19 y

Collector

on a region of dissimilar

conductivity

type

The slanting line represents Several collectors tYPc

the collector

on a region of dissimilar conductivity

05-01-20

Transition types, rithcr 1

between

regions

of dissimilar

conductivity

P to N, or N to P

The short slanting line indicates the point of change along the horizontal line from P to N, or from N to P. No ohmic connection shall be made to the short slanting line

05-01-21

Intrinsic region separating regions of dissimilar conductivity type thus giving either a PIN or NIP structure

The

intrinsic

region

lies between

the linked

slanting

lines. Any ohmic connection to the region I shall be made between the short slanting lines and not to them Intrinsic region between regions of similar conductivity structure

05-01-22

&

type giving either

a PIP or NIN

2
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No. OS-01 -23

Symbol

Description Intrinsic region between a collector and a region of dissimilar conductivity type giving either a PIN or NIP structure The connection slanting line to the collector is made to the long

_n!

05-01-24

intrinsic region lar conductivity ture The connection

between a collector type giving either to the collector

and a region of simia PIP or NIN sWucis made to the

long

slanting line

SECTION

2 - QUALlFYlNG SYMBOLS PAKTlCULAR SEMICONDUCTOR DEVICES

TO

2.1

If necessary, a special function or property essential for circuit operation may be indicated by a qualifyin, 0 symbol placed adjacent to, or forming part of the symbol of the device.

No.
05-02-01

Symbol Schottky s effect

Description

05-02-02 . 05-02-03

1
1

Tunnel effect

Unidirectional

breakdown

effect

05-02-04 I 05-02-05

Bidirectional

breakdown

effect

I

Backward

effect (unitunnel

effect)

SECTION
NO.

3 - EXAMPLES

OF SEMICONDUmOR

DIODES
Description

Symbol Semiconductor diode,

+I05-03-02

general

symbol

Light emitting

diode,

general

symbol

05-03-03 -H

Diode where use is made of its temperature

dependence

e

Note. - 0 may be replaced

by

to.

3
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No. 05-03-04

Symbol Variable +I-It-

Description capacitance diode (varactor)

05-03-05

Tunnel

diode

05-03-06

Breakdown diode, unidirectional Voltage regulator diode Esaki-diode

05-03-07

Breakdown

diode,

bidirectional

05-03-08 --EC-

Backward

diode

(unitunnel

diode)

05-03-09

Bidirectional Disc

diode

SECTION 4 - EXAMPLES
No. 05-04-01 --EH-

OF THYRISTORS

Symbol Rcvcrsc blocking

Description diode thyristor

05-04-02 -E+t

Reverse

conducting

diode

thyristor

05-04-03

Bidirectional

diode

thyristor

#t

05-04-04 --Y-

Triode

thyristor,

type unspecified

Note. -This symbol is used to represent a reverse blocking triode thyristor, if it is not necessary to specify the type of gate. Reverse blocking controlled) triode thyristor, N-gate (anode-side

05-04-05

05-04-06

Reverse blocking controlled)

triode

thyristor,

P-gate

(cathode-side

05-04-07 -W

Turn-off

triode

thyristor,

gate not specified

4
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No. OM4-08

Symbol Turn-off trolled) F triode

Description thyristor, N-gate (anode-side con-

05-04-09 --& OS-O4- 10

Turn-off trolled)

triode

thyristor,

P-gate

(cathode-side

con-

Reverse

blocking

thyristor

tetrode

type

0.5-04-l

1

Bidirectional Triac

triode

thyristor

0504- 12 +F OS-04- 13 Reverse conducting controlled) triode thyristor. . N-gate (anode-side Reverse conducting triode thyristor, gate not specified

05-04-14 -E!+

Reverse conducting side controlled)

triode

thyristor.

P-gate

(cathode-

SECTION 5 - EXAMPLES
No. 05-05-01

OF TRANSISTORS

Symbol PNP transistor

Description

Y 05-05-02 NPN transistor with collector connected to the cnvelopc

05-05-03 1

NPN avalanche

transistor

Y

05-05-04

Unijunction

transistor

with P-type

base

5
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No.

Symbol

Description

(

D545-05

NPN transistor with transverse biased base

PNIP region

transistor

with ohmic connection

to the intrinsic

PNIN region

transistor

with ohmic connection

to the intrinsic

Junction

field effect transistor

with N-type

channel

Note. - The gate and source connections in line. Gate

shall be drawn

Source

Drain

Junction

field effect transistor

with P-type channel

Insulated

gate field effect transistor

(abridged

IGFET) without

enhancement type. single gate, P-type channel substrate connection Nore. - For an example 0.5-05-17. with multiple

gates, see symbol

IGFET enhancement type, single gate, N-type without substrate connection

channel

IGFET enhancement type, single gate, P-type channel with substrate connection brought out
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No.

Symbol

Description IGFET enhancement type, single gate, with substrate internally connected to N-type
source

channel

05-05-15

IGFET, without

depletion type, single substrate connection

gate,

N-type

channel

05-05-16

IGFET, without

depletion type, single substrate connection

gate,

P-type

channel

05-05-17

I

IGFET, depletion type with two gates, with substrate connection brought out

N-type

channel

I

Note. - In the case of multiple gates, the primary gate and the source connection shall, be drawn in line.

SECTION 6 - EXAMPLES OF PHOTO-SENSITIVE FIELD SENSITIVE DEVICES
No.

AND MAGNETIC

I
I

Symbol

Description

05-06-01

Light dependent Photo-conductive

resistor device with symmetrical conductivity

Photodiode Photo-conductive device with asymmetrical conductivity

Photovoltaic

cell

Phototransistor,

PNP type shown

tHall generator with four ohmic connections

7
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No.

Symbol , Magnetoresistor,

Description

linear type shown

#-. Magnetic coupling

device

Magnetic isolator

05-06-07

IzzI

OS-0648

Optical coupling

device

Opt0 isolator shown with light emitting

diode and photo-transistor

CHAPTER

II: ELEtXRON

TUBES
GENXAL
Description

SECTION 7 - SYMBOL
No. Symhol -0.54741

ELEMENTS,

05-0742

0 -\ O0 \ _A' Forme profor6e Preferred form

Gas-filled

envelope

Envelope

with external

screen (shield)

05-07-03

Conductive

coating on internal

surface of envelope

05-07-04

Hot cathode,

indirectly

heated

05-M-05

Autro forme Other form

r
r

8
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w.
05-uM6 Forme pr&fMe form Preferred

Symbol

Description Hot cathode, Heater directly heated indirectly heated

for hot cathode,

n

Heater

for thermocouple

05-07-07

Autre Other

forme form

n

oW7xI8

Photoelectric

cathode

Y 05-07-09 Cold cathode Ionically P heated cathode

05-07-10

Composite cold cathode 4 Nope. - The

electrode

serving

as an anode

and/or

as a

connection

line

to

the

symbol

may

bc

shown horizontally. See symbol W-14-02. Anode Plate

05-07-l

1 1

Collector

(microwave target

devices)

Ox%12

Fluorescent

Note. - Symbol 05-07-l of confusion. J 05M-13 -___ Grid

1 may

be used if there is no risk

05-07-14 -7w

ion diffusion barrier

SECTION 8 - SYMBOL ELEMENTS MAINLY APPLICABLE TO CATHODE-RAY TUBES AND TELEVISION CAMERA TUBES
No. Symbol Description

05-08-01

Forme pref&e Preferred form

Lateral -i Ishown

deflecting

electrodes,

one

pair

of electrodes

r.r-f~8-02

Autre forme Other form

-_(>-

9
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r
L

No.
05-08-03

Symbol Intensity modulating

Description

--+l
-I

electrode may be used if no confusion

Note. - Symbol 05-07-13 will arise.

Focusing electrode Beam-forming plate

with aperture

The note with symbol 05-08-03

applies

OS-08-05

I I
LzL

Beam-splitting

electrode

internally

connected gun

to the

final focusing electrode

of the electron

Cylindrical Drift focusing electrode space electrode lens element applies

Electronic

The note with symbol 05-08-03

Cylindrical

focusing electrode

with grid

05-08-08 --I Multi-aperture electrode applies

I i I

The note with symbol 05-0X-03

05-OWY ---ooooo Quantizing Sampling electrode electrode

05-W10 Radial shown deflecting electrodes, one pair of electrodes

___ Grid with secondary emission

--

-c

05-08-12

Anode Dynod;

with secondary

emission

05xJlG13 Photo-emissive electrode

05-08-14

Storage electrode

OS-o%15

Photo-emissive

storage electrode

0508-16

Storage electrode bon of the arrow

with secondary

emission in the direc-

05xtlG17

Photo-conductive

storage electrode
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SECTION 9 - SYMBOL ELEMENTS MAINLY MICROWAVE TUBES

APPLICABLE

TO

NO.
Forme simplifiee form

Symbol

Description

OS-W-01

Electron

gun assembly,

shown with envelope

Simplified

w

05-09-02

Reflector

A

05-00-03

Non-emitting

sole for open slow-wave

structure

05-09-04

Non-emitting

sole for closed slow-wave

structure

05-w-05

Emitting flow)

sole (arrow

indicates

direction

of electron

f

Open slow-wave energy flow)

structure

(arrow

indicates direction

of

,t 1 tnti Single electrode for electrostatic slow-wave structure focusing along open

tt1 Closed slow-wave structure, shown with envelope

11
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No.
05-09-09

Symbol Cavity resonator

Description forming an integral part of tube

1
05-09-10

c3
Cavity resonator, partly or wholly external to tube

3

1 05-09-I 1

3 Permanent magnet producing a transverse field (in a

crossed field or magnetron

type tube)

n

3

1
Electromagnet producing a transverse field or magnetron type tube) field (in a crossed

05-09-12

rl

0

~
Tetrapole

0X9-13

?z!l

05-09-14

Simplified

form

Tetrapole

with loop coupler

XX

05-09-15

Slow-wave

coupler

05-09-16

Helical

coupler

12
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SECTION

10 - SYMBOL

ELEMENTS

APPLICABLE MERCURY

TO ARC

MISCELLANEOUS -No. 05-10-01
Symbol

TUBES, INCLUDING RECTIFIERS

Description X-ray tube anode

05-10-02

Trigger

electrode

Igniting electrode

05-10-03

Pool cathode,

shown with envelope

8
05-10-04 Insulated pool cathode, shown with envelope

8

SECTION 11.1

11 - EXAMPLES

OF ELECTRONIC

TUBES

The graphical representation of any one tube need show only those elements and details which are, for the purpose of the drawing or diagram, relevant to a correct interpretation and/or necessary for showing circuit connections.

___ 4
Triode, Thyratron Gas-filled

symbol

Description

with directly

heated cathode

triode with indirectly

heated cathode
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No.

Symbol

Description Pentode, with indirectly heated cathode and internal strap between suppressor-grid and cathode

05-I l-03

05-11-04

Triode hexode, indirectly heated

Tuning indicator cathode

(magic eye) with indirectly

heated

SECTION
No.

12 - EXAMPLES

OF CATHODE-RAY

TUBES
Description

Symbol

Cathode-ray tube with electromagnetic

deviation, with:

- permanent magnet focusing and ion trap - intensity modulating electrode - indirectly heated cathode For example television picture tube

t

14
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No.
05-12-02

Symbol Double-beam

Dcscriplion cathode-ray tube, split-beam type with:

___GL
-

electrostatic deflection indirectly heated cathode

SECTION 13 - EXAMPLES OF MICROWAVE

TUBES

No.
05-13-01

Symbol

Description

$9
s-m

Rcflcx -

klystron

with:

indirectly

heated cathodc plate cavity resonator

beam-forming

h-

- grid - tunable -

integral

rcflcctor loop coupler

to coaxial output

-I--`I

05-13-02

Simplified

form

15
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No.

Symbol

Description

0%

13-03

Klystron

with:

- indirectly heated cathode - intensity modulating electrode - hcam-forming plate - external tunable input cavity resonator - drift space electrode - external tunable output connection - collector $. focusing coil input loop coupler to coaxial waveguide to rectangular waveguide cavity resonator with d.c.

- output window

coupler

G

r bG/

_L

n.5.
I J-04

Simplified

form

16
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No.
05-13-05

Symbol

Description

O-type M-Wrf 0 -

forward

travelling

wave amplifier

tube with:

indirectly

heated cathode electrode with d.c. connection

intensity modulating beam-forming plate slow-wave collector structure

focusing coil probe-couplers sliding short to rectangular waveguides each with

n II

3

`;-

r7
Stmplifiod form Use symbol 05-13-08

-I

05-13-06

-

-

$7 t c

- beam-forming plate - slow-wave structure with dc. - collector permanent slow-wave focusing-magnet

-

O-type

forward

travelling

wave amplifier

tube with:

indirectly

heated cathode electrode connection

intensity modulating

couplers to rectangular

waveguides

1
$1 Simplified form 05-13-08 4

Use symbol

05-13-07

O-type

forward

travelling

wave amplifier

tube with:

indirectly heated cathode intensity modulation electrode beam-forming slow-wave plate with dc. connection focusing electrode couplers to rectangular waveguides structure

- electrostatic

. 1 -61
Simplified form 05-13-08 Use symbol

- collector - slow-wave
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No.

Symbol

Descr~prion (corrfinuud)

05-13-08

Simplified

form

O-type plifrctl

forward

travelling

wave

amplifier form

tube, for

sim-

representation

(simplified

symbols

05-l3-05,05-13-06

or 05-13-07)

t

..

.4.

M-type -

forward

travelling

wave amplifier

tube with:

indirectly

heated cathode electrode sole

intensity modulating beam-forming plate preheated structure transverse

non-emitting

- slow-wave - collector - pcrmancnt -

with d.c. connection field magnet waveguidcs

window couplers lo rectankular

05-13-10

Simplified

form

t

`.

42

18
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-____
No.
OS-13-11 Symbol M-type Description backward (trav~lling) wave amplifier tube with:

\/

::

-

slow-wave

filament-heated emitting sole structure with d.c. connection

),

f;

permanent transverse field magnet window-couplers to rectangular waveguides

L

05-13-12

Simplified

form

t

4
M-13-13 M-type backward (travelling) waveoscillator tube with:

indirectly

heated cathode electrode

n

intensity modulating beam-forming plate non-emitting sole structure guide collector

- slow-wave r-l -

with d.c. connection

via wave-

II

permanent transverse field magnet window-coupler to rectangular waveguide

l-l

05-13-14

Simplified

form

19
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No.
05-13-15

Symbol

Description

,
Magnetron oscillator tube with:

t

-

indirectly waveguide

heated cathode structure with d.c. connection via

closed slow-wave

- permanent field magnet - window-coupler to rectangular

waveguide

@ii+

05-13-16

Simplified

form

n

05-13-17

Backward

(travelling) with:

wave oscillator tube (voltage

tun-

able magnetron)

- indirectly heated cathode - intensity modulating electrode - beam-forming plate - closed slow-wave waveguide non-emitting sole waveguide structure with d.c. connection via

- permanent field magnet - window-coupler to rectangular

05-13-18

Stmplified

form

u
-_-

!8+
'

f

20
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SECTION 14 - EXAMPLES OF MISCELLANEOUS INCLUDING MEKCURY ARC RECTIFIERS

TUBES

No.

Symbol

Description

05-14-01

. 6

Cold-cathode stabilizer

tube,

gas-filled; for

example

voltage

05-14-02

. 3
2
n --v-m

Voltage

stabilizer,

gas-filled,

stabilizing several voltages

05-M-03

Trigger tube with ionically plementary heating

heated

cathode

and sup-

OFi-14-w

Cold-cathode neon indicator

gas-filled

tube. symmetrical;

for example

M-14-05

. 0
1

Character

display tube (multi cold-cathode

gas-filled)

Note.

-

The

characters

displayed

may

be

indicated

above the cathodes as shown

21
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~No.
OS- 14-M Symbol Counting Description tube with:

- two sets of guide cathodes _ one set of main cathodes. and - one output electrode If desired. the direction be shown by an arrow of rotation of the discharge may

OS- 14-07

Simplified

form

,/ To coo

I

19

0

0

1

05-14-08

X-ray

tube with directly

heated cathode

05-14-09

Phototube

0 05-14-10 Ignitron

05-14-I

1

Rectifier excitation

with six main anodes and with an ignitor and anode

* T-R tube

22
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CHAPTER III: RADIATION DETECI'ORS AND ELECTROCHEMICAL DEVICES SECTION
No.
OS-15-01

15 -- EXAMPLES

OF IONIZING

RADIATION

DETECTORS

Symbol
Ionization chamber

Description

05-15-02

Ionization

chamber

with grid

Ionization

chamber

with guard ring

Ionization

chamber,

compensated

type

Detector,

semiconductor

type

Scintillator

detector

Thcrmoluminesccnce

drtcctor

23
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No.
05-15-10

Symbol Counter tube

Dcscriptron

__
Counter tube with guard ring

No. OS- 16-O 1

SECTION 16 - ELECTROCHEMICAL
Symbol Coulomb device) Nore. -The

DEVICES

5

Description accumulator (electrochemical step-function

step from

the low-resistance with the step-function

to the highthe elecsymbol the.

resistance

state is reached

by making

trode marked anode.

05-16-02

Solion diode

I//

3

Solion tetrode Nore. - Letters I * input S = shield R = readout C = common are not part of the symbol.
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